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Abstract
Background: Weight misperception might preclude the adoption of healthful weight-related attitudes and
behaviors among overweight and obese individuals, yet limited research exists in this area. We examined
associations between weight misperception and several weight-related attitudes and behaviors among a nationally
representative sample of overweight and obese US adults.
Methods: Data from the 2003-2006 National Health and Nutrition Examination Survey (NHANES) were used.
Analyses included non-pregnant, overweight and obese (measured body mass index ≥ 25) adults aged 20 and
older. Weight misperception was identified among those who reported themselves as “underweight” or “about the
right weight”. Outcome variables and sample sizes were: weight-loss attitudes/behaviors (wanting to weigh less
and having tried to lose weight; n = 4,784); dietary intake (total energy intake; n = 4,894); and physical activity
(meets 2008 US physical activity recommendations, insufficiently active, and sedentary; n = 5,401). Multivariable
regression models were stratified by gender and race/ethnicity. Analyses were conducted in 2009-2010.
Results: These overweight/obese men and women who misperceived their weight were 71% (RR 0.29, 95% CI
0.25-0.34) and 65% (RR 0.35, 95% CI 0.29-0.42) less likely to report that they want to lose weight and 60% (RR 0.40,
95% CI 0.30-0.52) and 56% (RR 0.44, 95% CI 0.32-0.59) less likely to have tried to lose weight within the past year,
respectively, compared to those who accurately perceived themselves as overweight. Blacks were particularly less
likely to have tried to lose weight. Weight misperception was not a significant predictor of total energy intake
among most subgroups, but was associated with lower total energy intake among Hispanic women (change
-252.72, 95% CI -433.25, -72.18). Men who misperceived their weight were less likely (RR 0.68, 95% CI 0.52-0.89) to
be insufficiently active (the strongest results were among Black men) and women who misperceived their weight
were less likely (RR 0.74, 95% CI 0.54, 1.00, p = 0.047) to meet activity recommendations compared to being
sedentary.
Conclusion: Overall, weight misperception among overweight and obese adults was associated with less
likelihood of interest in or attempts at weight loss and less physical activity. These associations varied by gender
and race/ethnicity. This study highlights the importance of focusing on inaccurate weight perceptions in targeted
weight loss efforts.
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At almost 70%, the prevalence of overweight and obesity
continues to be at epidemic proportions in the US [1].
Given that overweight and obesity increase the risk for
many leading chronic diseases (e.g. type 2 diabetes,
hypertension, coronary heart disease, stroke, kidney dis-
ease, several types of cancer) [2] and premature morality
[2,3], it remains one of today’s most pressing public
health and medical priorities.
Misperception of weight status (i.e. discordance between
an individual’s actual weight status and the perception of
his/her weight status) has repeatedly been documented
among overweight and obese adults [4-21]. It has been
hypothesized that weight misperception among overweight
and obese individuals may preclude the adoption of health-
ful attitudes and behaviors [4-11,13,15-17,19,22-27], per-
haps as a result of lower weight loss motivation.
Overweight and obese individuals who see themselves as
healthy weight, for example, might not try to lose weight
and might be less inclined to eat healthfully and be physi-
cally active. Surprisingly, however, little is known empiri-
cally about the influence of weight misperception on
weight-related attitudes and behaviors among overweight
and obese individuals; most studies on weight mispercep-
tion usually only examine prevalence estimates of weight
misperception by socio-demographic factors (e.g. gender
and race/ethnicity). The limited available evidence indicates
that inaccurate weight perceptions among overweight and
obese individuals are associated with weight-related atti-
tudes (such as eating concern and weight concern) [28]
and weight-related behaviors (such as fewer weight loss
attempts [29], unhealthful dietary intake [28-31] and lower
physical activity levels) [29,30] – key components inhibiting
weight maintenance and loss. However, some evidence
indicates that weight misperception among overweight and
obese individuals might be associated with healthful beha-
viors (e.g. better diet quality [29], more physical activity
[29], and less sedentary behavior [32].
Using data from the 2003-2006 National Health and
Nutrition Examination Survey (NHANES), we sought to
examine associations between weight misperception and
several weight-related attitudes and behaviors (i.e. wanting
to weigh less, having tried to lose weight, dietary intake,
and physical activity) among overweight and obese US
adults. We hypothesized that overweight and obese weight
misperceivers would have unhealthful weight loss attitudes
and behaviors (including decreased desire to weigh less,
decreased attempts to have tried to lose weight, higher
caloric intake and lower physical activity levels).
Methods
Study Design and Population
Data for this study come from the National Health and
Nutrition Examination Survey (NHANES) conducted by
the National Center for Health Statistics of the Centers
for Disease Control and Prevention. NHANES is an on-
going annual survey of health and nutritional status col-
lected from a stratified, multi-stage probability sample
of the civilian non-institutionalized US population, with
an oversampling of targeted groups (including Blacks
and Mexican-Americans) [33,34]. This study draws from
two consecutive cycles of nationally representative data
from 2003-2006, comprising 10,122 individuals inter-
viewed in 2003-2004 and 10,348 individuals in 2005-
2006. The study population was limited to non-preg-
nant, overweight and obese (measured body mass index
[BMI] ≥ 25 using the formula: weight in kilograms
divided by the square of height in meters; height and
weight were measured under standard protocols) [35,36]
adults aged 20 and older. To increase statistical power,
we used a three-sample strategy in which the sample
size was maximized in for each outcome type. Sample 1
w a sc o m p o s e do fo v e r w e i g h ta n do b e s ea d u l t sw h o
completed the weight loss attitudes/behaviors survey
items (n = 4,784); sample 2 was composed of overweight
and obese adults who completed the dietary intake sur-
vey items (n = 4,894); and sample 3 was composed of
overweight and obese adults who completed the physical
activity questionnaire (n = 5,401). This three-sample
strategy helps us avoid any bias associated with conduct-
ing a complete case analysis.
Weight Misperception
Respondents were asked if they considered themselves
now to be “overweight, underweight, or about the right
weight.” Given the restriction of the sample to the over-
weight and obese, weight misperception (our predictor
variable) was determined among those who reported
themselves to be “underweight” or “about the right
weight"; those who correctly perceived themselves as
overweight served as the referent group.
Weight-Related Attitudes and Behaviors
Three types of weight-related outcomes were examined:
(1) weight loss attitudes/behaviors, (2) dietary intake and
(3) physical activity. Weight loss attitudes/behaviors
were captured using two binary variables: whether the
respondent would like to weigh less (yes/weigh less or
no/stay about the same), and whether he/she had tried
to lose weight in the last year (yes/no). The dietary vari-
able we examined was total energy intake (kcals). Energy
intake were assessed as continuous variables using 24-
hour recall data, averaging the values from 2 non-conse-
cutive days of recall to capture usual intake (day 1 was
administered in person during the physical examination,
whereas day 2 was administered by phone a few weeks
later). Physical activity was assessed using frequency
(per month), duration (minutes) and intensity (metabolic
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activities for each individual. A 3-level variable was
defined based on the 2008 U.S. Department of Health
and Human Services’ physical activity guidelines [37],
where “meets activity recommendations” was defined as
achieving 150 minutes/week of moderate intensity phy-
sical activity (3.0-5.9 METs) or 75 minutes/week of vig-
orous intensity physical activity (6.0+ METs) or an
equivalent combination thereof (500 MET-min/week ≥
3.0 METs). Those categorized as “insufficiently active”
reported activity that did not exceed the above thresh-
olds; respondents who did not report any leisure-time
physical activity were categorized as “sedentary.”
Other Variables
Other variables used to define sample subgroups and/or
as model covariates include: gender (male, female), race/
ethnicity (non-Hispanic White, non-Hispanic Black, or
Hispanic; other groups were excluded due to small sam-
ple sizes), age (years), annual household income (<
$20,000, $20-35,000, $35-75,000 and $75,000+), educa-
tion (<high school, high school graduate, some college,
college graduate+), marital status (never married,
widowed/divorced, married), self-rated health (fair/poor,
good, very good/excellent), whether a physician or
health professional had ever told the respondent that
he/she was overweight (yes, no) as well as physical activ-
ity and BMI (both previously described).
Statistical Analyses
Multivariable regression models were used to examine
the association between weight misperception and each
outcome. The form of regression was dependent on the
distribution of the outcome variables. Binary and catego-
rical variables were modeled using log-Poisson and mul-
tinomial logistic regression (respectively), whereas
continuous variables were modeled via linear regression.
Log-Poisson regression results for each binary outcome
were exponentiated to a relative risk (RR). Relative risks
(i.e., prevalence ratios) were calculated rather than odds
ratios because the outcomes (i.e. wanting to weigh less
and having tried to lose weight) are common among
our study population of overweight and obese indivi-
duals; odds ratios are likely to overestimate the effect
when the outcome is common [38-41]. Since the Pois-
son model specification may overinflate the standard
error, we conducted sensitivity analysis using jacknife
variance as the robust variance estimator to deflate
them, however, the estimates and p values replicated
were near identical as our initial standard approach (we
therefore present findings from our initial approach).
Multinomial logistic regression models for the 3-level
physical activity outcome variable were used to estimate
the likelihood of “meeting activity recommendations” or
being “insufficiently active” relative to being “sedentary”
(outcome referent) for those who misperceived their
weight relative to those who correctly perceived their
weight (exposure referent). We fit multinomial logistic
regression models as opposed to ordinal logistic regres-
sion models because the intervals between the 3-level
physical activity outcome variable were not equal and
because initial exploratory data analysis revealed that
the continuous physical activity variable was heavily
skewed towards zero and the non-zero observations are
continuous rather than ordinal, making other strategies
inappropriate. Coefficients from these models were
exponentiated to obtain estimates of the relative risk of
each physical activity outcome as a function of weight
misperception. Linear regressions produced beta coeffi-
cients estimating the change in the continuous total
energy intake outcome based on weight misperception.
In these models, we control for physical activity because
because it is a predictor of dietary intake [42]. We also
adjust for BMI in all models, given that misperception
varies by actual BMI [11] and given that BMI influences
the study outcomes [42-44]. All models were conducted
for the entire sample as well as stratified by gender and
race/ethnicity, since 1) we were interested in parameter
estimates by gender and race/ethnicity, 2) there
are gender and racial/ethnic differences in weight mis-
perception among overweight/obese individuals
[4-9,11,13,14,16-21,26] and 3) there are gender and
racial/ethnic differences in weight-related attitudes and
behaviors among overweight/obese individuals [8,45,46].
Statistical significance was determined by 95% confi-
dence intervals (CIs) and p values less than 0.05. All
analyses were conducted in 2009-2010 using STATA
statistical software (version 10.0; Stata Corp, College
Station, Texas), with survey procedures to correct for
unequal probability of selection and underestimation of
variance due to clustered sample design.
Results
Characteristics of the Study Population
Socio-demographic characteristics of the study population
of overweight and obese US adults for the three outcomes
are presented in Table 1. Slightly over half were over-
weight (50.1 to 51.5%). Approximately 23% misperceived
their weight. More than half were male and about three-
quarters of respondents were non-Hispanic White. The
mean age was about 48 years. Most individuals (>80%)
had high school education or greater and also earned over
$20,000 annually. A little over 65% were currently married.
The majority of these overweight and obese individuals
reported “good” (34.1 to 35.2%), “very good” or “excellent”
self-rated health (46.0 to 47.3%); only about 40% reported
receiving a physician diagnosis of overweight. Additionally,
most of these overweight and obese individuals (80.6%)
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in the past year. The mean total energy intake of the study
population was 2138.5 kcals (SE: 22.2). About one-third
(33.8%) were sedentary, 25.2% were insufficiently activity
and 41.0% reported meeting physical activity
recommendations.
Effect of Weight Misperception on Weight Loss Attitudes
and Behaviors
Weight misperception was a strong predictor of weight
loss attitudes and behaviors for both genders and all
racial/ethnic groups (Table 2). Men and women who
misperceived their weight were 71% (RR 0.29, 95% CI
0.25-0.34) and 65% (RR 0.35, 95% CI 0.29-0.42) less
likely, respectively, to report wanting to lose weight than
those who accurately perceived themselves as over-
weight. Similarly, men and women who misperceived
their overweight status were 60% (RR 0.40, 95% CI 0.30-
0.52) and 56% (RR 0.44, 95% CI 0.32-0.59) less likely
than those who accurately perceived their overweight
status to have attempted weight loss during the past
year. Weight misperception was a particularly strong
Table 1 Characteristics of Overweight and Obese U.S. adults aged ≥ 20, NHANES 2003-2006
Weight Loss Attitudes and Behaviors
Sample % (n)
Dietary Behaviors Sample
% (n)
Physical Activity Behaviors
Sample % (n)
Total n = 4,784 n = 4,894 n = 5,401
Weight Misperception (%) 23.7 (1389) 22.9 (1296) 22.5 (1503)
Weight Status
Overweight 51.5 (2487) 50.2 (2442) 50.1 (2729)
Obese 48.5 (2297) 49.8 (2452) 49.9 (2672)
BMI (kg/m
2, mean, SE) 31.3 (0.13) 31.4 (0.16) 31.4 (0.12)
Age (years, mean, SE) 48.2 (0.52) 48.5 (0.51) 47.7 (0.50)
Gender
Men 53.4 (2537) 52.2 (2543) 53.1 (2866)
Women 46.6 (2247) 47.8 (2351) 46.9 (2535)
Race/Ethnicity
Non-Hispanic White 73.9 (2426) 75.1 (2562) 74.1 (2737)
Non-Hispanic Black 13.4 (1161) 13.3 (1155) 13.4 (1331)
Hispanic 12.8 (1197) 11.7 (1177) 12.5 (1333)
Education
High School or Less 18.1 (1402) 16.4 (1114) 17.2 (1508)
High School Graduate 27.8 (1233) 19.4 (1141) 27.7 (1387)
Some College 32.3 (1343) 35.4 (1595) 32.6 (1564)
College Graduate 21.7 (806) 28.8 (1044) 22.5 (942)
Income
$<20,000 16.9 (1170) 16.6 (1340) 15.8 (1250)
$20,000-35,000 19.0 (1099) 28.0 (1267) 18.8 (1230)
$35,000-75,000 36.7 (1553) 32.9 (1425) 36.8 (1780)
$>75,000 27.5 (962) 22.6 (862) 28.7 (1141)
Marital Status
Married 67.4 (2998) 66.2 (3119) 67.2 (3389)
Widowed/Divorced 19.4 (1125) 19.8 (1127) 18.9 (1223)
Never Married 13.3 (661) 14.0 (648) 13.9 (789)
Self-reported Health Status
Fair or Poor 18.7 (1205) 18.3 (1194) 17.8 (1290)
Good 35.2 (1709) 34.1 (1737) 34.9 (1918)
Excellent or Very Good 46.0 (1870) 47.6 (1963) 47.3 (2193)
Physician Diagnosis for
Overweight (%)
40.0 (1869) 43.8 (2130) 43.5 (2282)
Note. Weighted proportions are shown. These weighted data adjust for unequal probabilities of selection. Percentages may not total 100 due to rounding. Totals
may not sum to final sample size due to missing data.
Duncan et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:20
http://www.ijbnpa.org/content/8/1/20
Page 4 of 9predictor among Blacks. Black men and women who
misperceived their weight were 77% less likely to have
tried to lose weight in the past year compared to Blacks
who accurately perceived themselves as overweight.
Based on within-group comparisons, this compares to a
62% reduction among Hispanic men, a 33% reduction
among Hispanic women, a 55% reduction among White
men, and a 56% reduction among White women.
Effect of Weight Misperception on Dietary Intake and
Physical Activity
Weight misperception was not a significant predictor of
total energy intake among most subgroups (Table 3).
Among Hispanic women, however, weight mispercep-
tion was associated with lower total energy intake
(change -252.72, 95% CI -433.25, -72.18). Weight mis-
perception was a predictor of physical activity among
certain gender and racial/ethnic groups. As compared to
men who accurately perceive themselves as overweight,
men who misperceived their weight were 32% less likely
(RR 0.68, 95% CI 0.52-0.89) to be insufficiently active
and as likely to meet activity recommendations as com-
pared to being sedentary. The strongest results were
among Black men. Black men who misperceived their
weight as compared to Black men who accurately per-
ceived their weight were 51% less likely (RR 0.49, CI
0.26-0.90) to be insufficiently active and as likely to
meet activity recommendations compared to being
sedentary; this compares to a reduction of 30% among
White men (RR 0.70, 95% CI 0.50-1.00, p = 0.049).
Weight misperception was not a significant predictor of
insufficient activity among women of any racial/ethnic
group and there was no significant effect of weight mis-
perception on the odds of meeting activity recommen-
dations compared to being sedentary among men.
However, women who misperceived their weight as
Table 2 Effect of Weight Misperception on Weight Loss
Attitudes and Behaviors Among Overweight and Obese
US Adults by Gender and Race/Ethnicity, NHANES
2003-2006
a
Weight Loss Attitudes and Behaviors
Wants To Lose
Weight
RR (95% CI)
Has Tried To Lose Weight
RR (95% CI)
Total Total 0.30 (0.26, 0.35) 0.40 (0.33, 0.47)
Men 0.29 (0.25, 0.34) 0.40 (0.30, 0.52)
Women 0.35 (0.29, 0.42) 0.44 (0.32, 0.59)
White Men 0.33 (0.27, 0.39) 0.45 (0.33, 0.62)
Women 0.40 (0.32, 0.51) 0.44 (0.29, 0.67)
Black Men 0.17 (0.12, 0.25) 0.23 (0.15, 0.35)
Women 0.21 (0.13, 0.33) 0.23 (0.11, 0.47)
Hispanic Men 0.23 (0.16, 0.32) 0.31 (0.20, 0.49)
Women 0.38 (0.27, 0.53) 0.67 (0.53, 0.86)
Note. RR = Relative Risk. CI = Confidence Interval. Reference Category = Adults
who did not misperceive their weight status. Total columns are gender-
adjusted.
a Multivariable log-Poisson regression models were adjusted for body mass
index, age, education, income, marital status, self-reported health status, and
receipt of medical diagnosis of overweight.
Table 3 Effect of Weight Misperception on Dietary Intake and Physical Activity Behaviors Among Overweight and
Obese US Adults by Gender and Race/Ethnicity, NHANES 2003-2006
a
Dietary Intake
b Physical Activity Behaviors
c
Total Energy
Intake (kcals)
Change (95% CI)
Insufficiently
Active
RR (95% CI)
Meets Activity
Recommendations
RR (95% CI)
Total Total 9.53 (-85.24, 104.32) 0.74 (0.60, 0.92) 0.86 (0.68, 1.10)
Men 10.54 (-107.68, 128.76) 0.68 (0.52, 0.89) 0.95 (0.69, 1.30)
Women -64.29 (-161.26, 32.69) 0.79 (0.55, 1.14) 0.74 (0.54, 1.00)
White Men 7.02 (-139.73, 153.76) 0.70 (0.50, 1.00) 0.94 (0.61, 1.43)
Women -53.73 (-169.19, 61.74) 0.86 (0.53, 1.40) 0.75 (0.49, 1.13)
Black Men 36.08 (-162.43, 234.60) 0.49 (0.26, 0.90) 1.01 (0.63, 1.61)
Women 13.19 (-296.24, 322.62) 0.65 (0.37, 1.13) 0.55 (0.23, 1.35)
Hispanic Men 55.46 (-189.94, 300.86) 0.68 (0.40, 1.18) 1.07 (0.67, 1.71)
Women -252.72 (-433.25, -72.18) 0.61 (0.29, 1.27) 1.10 (0.56, 2.15)
Note. Change = Beta Coefficient. RR = Relative Risk. CI = Confidence Interval. Exposure Reference Category = Adults who did not misperceive their weight status.
The multinomial logistic regression outcome reference group is sedentary adults; Total columns are gender-adjusted.
a Multivariable regression models were adjusted for body mass index, age, education, income, marital status, self-reported health status, and receipt of medical
diagnosis of overweight.
b We also adjusted for physical activity in the total energy intake models.
c Physical activity recommendations issued by the U.S. Department of Health and Human Services for 2008, defined as achieving greater than or equal to 150
minutes of moderate or 75 minutes of vigorous intensity physical activity per week, or a combination thereof. Those categorized as insufficiently active reported
activity that did not exceed the above thresholds while those who did not report any physical activity were categorized as sedentary.
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weight were 26% less likely (RR 0.74, 95% CI 0.54, 1.00,
p = 0.047) to meet activity recommendations compared
to being sedentary. This means that several groups of
weight misperceivers were less physically active than
those who accurately perceived their weight.
Discussion
Weight misperception among overweight and obese
populations is of public health and medical significance
and may limit the effectiveness of weight loss and obe-
sity prevention efforts. Nearly one-quarter of our repre-
sentative US sample of overweight and obese adults
misperceived their weight status. In this study, over-
weight and obese individuals who misperceived their
weight status were less likely to want to lose weight and
h a v i n gt r i e dt ol o s ew e i g h ta sc o m p a r e dt oo v e r w e i g h t
and obese individuals who accurately perceived their
weight. This effect was apparent among both men and
women and among all racial/ethnic groups, but was
especially pronounced for Black men and women.
Weight misperception was not a significant predictor of
dietary behaviors for most subgroups, but was associated
with lower total energy intake among Hispanic women.
Additionally, men (especially Black men) who misper-
ceived their weight as compared those who accurately
perceived their weight were less likely to be insuffi-
ciently active compared to being sedentary and women
who misperceived their weight as compared to women
who accurately perceived their weight were less likely to
meet activity recommendations compared to being
sedentary. Importantly, this is the first study, to the best
of our knowledge, to have examined weight mispercep-
tion in relation to a variety of weight-related attitudes
and behaviors among a nationally representative sample
of overweight and obese men and women in the US.
Findings from our study are largely consistent with the
few existing studies in this area. Jones et al., for exam-
ple, found that adults with class II obesity (BMI = 35.0-
39.9) who had inaccurate weight perceptions had less
weight concern, less distress regarding overeating, less
distress regarding control overeating, less emotional
overeating, less eating disinhibition as well as exhibited
a nonsignificant trend toward less time spent dieting
[ 2 8 ] .F o r m a ne ta l .f o u n dt h a to v e r w e i g h ta d u l t sw h o
misperceived themselves as average weight were dieting
less often than those who correctly perceived their
weight status [31]. In a study of overweight adolescents
with type 2 diabetes, Skinner et al. found that those who
misperceived their weight had poorer diet such as
higher consumption of sugary drinks, eating fast food,
having unplanned snacks, and overeating along with low
levels of physical activity and more sedentary time [30].
E d w a r d se ta l .f o u n dt h a to v e r w e i g h ta d o l e s c e n t si nt h e
Youth Risk Behavior Survey who accurately perceived
their weight were more likely to report trying to lose
weight as well as more likely to exercise and consume
fewer calories in the past 30 days, but overweight boys
who accurately perceived their weight were also less
likely to report achieving recommended levels of fruit/
vegetable intake and physical activity in the previous
week [29]. Taken together, these findings suggest the
importance of considering weight perceptions in the
design of future behavioral weight loss interventions.
Theories of health behavior provide a useful lens to
interpret these findings. Several widely used theories
such as the Health Belief Model [47] suggest that per-
ceived susceptibility to a given condition is necessary to
promote healthful behavior change. Consistent with
health behavior theory, our findings show that mispercei-
vers are less likely to plan or attempt weight loss, and
more likely to overall perform behaviors that increase
their likelihood of experiencing weight gain. One notable
caveat is our finding that Hispanic women who misper-
ceived their weight status had lower energy intake than
those who correctly perceive their weight. However, our
overall findings and those of others by and large [28-31]
suggest that correcting perception of weight status may
be an important consideration in the design of weight
loss interventions, particularly those conducted among
high-risk subgroups. Intervention efforts are especially
needed for overweight and obese men and Black adults,
given the groups’ high prevalence of weight mispercep-
tion [4-9,11,13,14,16-21,26], their elevated rates of over-
weight and obesity [1], and their consistent and strong
associations of weight misperception in relation to
unhealthful weight-related attitudes and behaviors seen
in the present study. We also note that the misperception
that should cause the greatest concern is that of extre-
mely obese individuals (almost 50% of our representative
sample is obese) for whom, independent of racial/ethnic
group, elevated health risks are most certain [48,49].
Weight misperceptions are potentially modifiable.
There are several possible strategies for counteracting
misperceptions in the primary care setting and in line
with these findings only about 40% of the overweight
and obese respondents in our sample reported being
told by a physician or health professional that they were
overweight. However, when provider counseling occurs,
it can be particularly helpful. Several studies have shown
that when clinicians advise their obese patients to lose
weight, there is an increased likelihood of weight loss
attempts [50,51]. Additionally, the clothing industry
might be encouraged to revisit shared clothing sizing
standards. The elimination of “vanity sizing” (also
known as size inflation, whereby clothing size numbers
scale down over time; e.g. a size 14 becomes a size 10)
[52] might reduce weight misperception – as some
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Marketing campaigns changing societal norms that
encourage weight misperception also could be imple-
mented. Such norms exist among men (e.g. overweight
men have greater body image satisfaction [19,54,55] and
men value heavier body weight) [18,21,26,27,56] and
certain racial/ethnic minority groups (e.g. Blacks have
greater body image satisfaction independent of their
body weight [57-61] and maintain a greater social accep-
tance of heavier body weight) [61-65]. However, it is
important to note that such intervention efforts should
be carefully crafted to protect against eating disorders,
body image disorders and emotional distress, as these
responses may be experienced when weight mispercep-
tions are corrected.
We note that this study also is subject to some limita-
tions. First, many of the gender- and racial/ethnic-strati-
fied models yielded wide confidence intervals and null
associations (e.g. all models estimating total energy
intake had very wide confidence intervals and we specu-
late the effect estimates from the energy intake models
are unstable); although we maximized the sample size
for each analysis for increased power and to avoid any
bias by not doing so, lack of power due to smaller sam-
ple sizes in these cells might be implicated in the find-
ings. Second, the cross-sectional design of this study
does not allow causal conclusions to be drawn. How-
ever, despite the well-known limitations of cross-sec-
tional data, our study hypotheses and directionality have
intuitive appeal and were based on conclusions from
past theoretical and empirical research. Additionally, we
relied on self-reported data on health behaviors (i.e. diet
and physical activity). Although there can be reliability
and validity challenges with self-reported dietary and
physical activity measures [66-69] (which may be espe-
cially problematic among overweight and obese indivi-
duals), this type of data is most commonly used in
population-based health research. We report only on lei-
sure-time physical activity, which is only one domain of
physical activity behavior and may vary by socio-demo-
graphic characteristics, especially race/ethnicity [70,71].
BMI was used in this study, as is commonly done in
population-based research. Nevertheless, previous
research has noted that BMI is an imperfect measure of
body composition that does not take into account body
fat distribution or body fatness (e.g. the ratio of muscle
to fat) [72], which overweight and obese individuals are
likely to take into consideration when determining their
own weight status [14] and it may vary by gender and
race/ethnicity. The possibility of temporal differences in
the time since receipt of diagnosis exists because the
medical diagnosis of overweight was not time-delimited
(e.g. prior 12 months). Furthermore, as with all
observational studies, the possibility of residual con-
founding cannot be eliminated. However, we adjusted
for multiple potential confounding variables in this
study. Lastly, Mexicans were largely overrepresented in
NHANES and therefore these results might not be gen-
eralizeable to other Hispanic subgroups.
The outcomes we selected for this study are reflec-
tive of attitudes and behaviors that are necessary for
successful weight loss. As such, to enhance the inter-
pretability of our findings, we chose behaviors that are
most directly related to weight regulation: total calories
and energy expenditure (however other behavioral
aspects might be relevant to weight misperception).
There is a need for additional research to replicate,
extend and contextualize our findings. As the few stu-
dies examining weight misperception in relation to
weight-related attitudes and behaviors were cross-sec-
tional, longitudinal study designs are needed to estab-
lish the temporal ordering of study variables. It is
i m p o r t a n tt on o t et h a tw e i ght misperception can be
examined in multiple ways [22]. In our study, further-
more we do not know what respondents were using as
a reference point when reporting weight status.
Respondents might have compared themselves with
their personal standards of a desired size (which might
be based on cultural ideals and/or the size of their
family or friends), medical standards of a certain
weight for height (e.g. statements from a physician) or
some other standard. Finally, in order to correct
weight misperception, research is needed to examine
causes of weight misperception among overweight and
obese individuals (which have yet to be fully eluci-
dated). Social comparison might be an explanation for
weight misperception. Research indicates that being
exposed to obesity is associated with greater weight
misperception (underestimation) [24] and that
increased obesity prevalence rates over the years has
been associated with fewer overweight individuals per-
ceiving themselves as overweight [5,73,74], increased
body weight norms [4,73], and increased desired and
ideal weights [25,75]. Additionally, we note that weight
misperceptions might differ between groups because
some experience a weaker BMI-mortality gradient than
others (e.g. obesity–until the extreme range–is less
lethal for Blacks as compared to Whites) [48].
Conclusion
Overall, we found that weight misperception among
overweight and obese adults was associated with less
likelihood of interest in or attempts at weight loss and
less physical activity. These associations varied by gen-
der and race/ethnicity. This study highlights the impor-
tance of focusing on inaccurate weight perceptions in
Duncan et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:20
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Page 7 of 9targeted weight loss efforts among overweight and obese
individuals.
Acknowledgements
DTD was supported in part by an Association of Schools of Public Health/
Centers for Disease Control and Prevention/Prevention Research Center
Minority Health Fellowship. KYW was supported in part by grant CA091842
from the National Cancer Institute. ELD was supported in part by an
American Diabetes Association Postoctoral Fellowship. GGB was supported
by grants 5K22CA126992-04 from the National Cancer Institute and
5R01DK078798-03 from the National Institute of Diabetes and Digestive and
Kidney Diseases. We are especially gratefully to two anonymous reviewers
who offered very helpful comments.
Author details
1Department of Society, Human Development, and Health, Harvard School
of Public Health, Boston, MA, USA.
2Harvard Prevention Research Center on
Nutrition and Physical Activity, Harvard School of Public Health, Boston, MA,
USA.
3Department of Surgery and Alvin J. Siteman Cancer Center,
Washington University School of Medicine, St. Louis, MO, USA.
4Duke Global
Health Institute, Duke University, Durham, NC, USA.
5Department of
Nutrition, Harvard School of Public Health, Boston, MA USA.
6Channing
Laboratory, Department of Medicine, Brigham and Women’s Hospital and
Harvard Medical School, Boston, MA USA.
7Department of Epidemiology,
Harvard School of Public Health, Boston, MA, USA.
8Center for Community-
Based Research, Dana-Farber Cancer Institute, Boston, MA, USA.
9Department
of Psychology and Neuroscience, Duke University, Durham, NC, USA.
Authors’ contributions
DTD led the conceptualization and implementation of the analysis plan,
directed the statistical analysis, interpreted the results as well as drafted and
revised the manuscript. KYW conceived the analysis and study hypothesis,
contributed to the analysis plan, contributed to data interpretation and
critically revised the manuscript for substantial intellectual content. MSL
contributed to the analysis plan, conducted the statistical analysis,
contributed to data interpretation and drafted the initial methods section.
ELD assisted in conducting the statistical analysis and contributed to data
interpretation. ETW contributed to the analysis plan, interpreted the results
and drafted the initial results section. GGB conceived the analysis and study
hypothesis, contributed to the analysis plan, contributed to data
interpretation and critically revised the manuscript for substantial intellectual
content. All authors read and approved the final manuscript.
Competing interests
The authors declare that they have no competing interests.
Received: 2 May 2010 Accepted: 22 March 2011
Published: 22 March 2011
References
1. Flegal KM, Carroll MD, Ogden CL, Curtin LR: Prevalence and trends in
obesity among US adults, 1999-2008. JAMA 2010, 303(3):235-241.
2. Hu FB: Obesity Epidemiology: Methods and Applications Oxford, UK: Oxford
University Press; 2008.
3. Danaei G, Ding EL, Mozaffarian D, Taylor B, Rehm J, Murray CJ, Ezzati M:
The preventable causes of death in the United States: comparative risk
assessment of dietary, lifestyle, and metabolic risk factors. PLoS Med
2009, 6(4):e1000058.
4. Burke MA, Heiland FW, Nadler CM: From “Overweight” to “About Right":
Evidence of a Generational Shift in Body Weight Norms. Obesity (Silver
Spring) 2010, 18(6):1226-1234.
5. Johnson-Taylor WL, Fisher RA, Hubbard VS, Starke-Reed P, Eggers PS: The
change in weight perception of weight status among the overweight:
comparison of NHANES III (1988-1994) and 1999-2004 NHANES. Int J
Behav Nutr Phys Act 2008, 5:9.
6. Dorsey RR, Eberhardt MS, Ogden CL: Racial/Ethnic Differences in Weight
Perception. Obesity (Silver Spring) 2009, 17(4):790-795.
7. Ver Ploeg ML, Chang HH, Lin BH: Over, under, or about right:
misperceptions of body weight among food stamp participants. Obesity
(Silver Spring) 2008, 16(9):2120-2125.
8. Gregory CO, Blanck HM, Gillespie C, Maynard LM, Serdula MK: Health
perceptions and demographic characteristics associated with
underassessment of body weight. Obesity (Silver Spring) 2008, 16(5):979-986.
9. Miller EC, Schulz MR, Bibeau DL, Galka AM, Spann LI, Martin LB, Aronson RE,
Chase CM: Factors associated with misperception of weight in the stroke
belt. J Gen Intern Med 2008, 23(3):323-328.
10. Bennett GG, Wolin KY, Goodman M, Samplin-Salgado M, Carter P, Dutton S,
Hill R, Emmons K: Attitudes Regarding Overweight, Exercise, and Health
among Blacks (United States). Cancer Causes Control 2006, 17(1):95-101.
11. Bennett GG, Wolin KY: Satisfied or unaware? Racial differences in
perceived weight status. Int J Behav Nutr Phys Act 2006, 12(3):40.
12. Americans See Weight Everywhere But In the Mirror. Pew Research
Center; 2006.
13. Wardle J, Haase AM, Steptoe A: Body image and weight control in young
adults: international comparisons in university students from 22
countries. Int J Obes (Lond) 2006, 30(4):644-651.
14. Chang VW, Christakis NA: Self-perception of weight appropriateness in
the United States. Am J Prev Med 2003, 24(4):332-339.
15. Chang VW, Christakis NA: Extent and determinants of discrepancy
between self-evaluations of weight status and clinical standards. J Gen
Intern Med 2001, 16(8):538-543.
16. Kuchler F, Variyam JN: Mistakes were made: misperception as a barrier to
reducing overweight. Int J Obes Relat Metab Disord 2003, 27(7):856-861.
17. Paeratakul S, White MA, Williamson DA, Ryan DH, Bray GA: Sex, race/
ethnicity, socioeconomic status, and BMI in relation to self-perception of
overweight. Obes Res 2002, 10(5):345-350.
18. Wardle J, Johnson F: Weight and dieting: examining levels of weight
concern in British adults. Int J Obes Relat Metab Disord 2002,
26(8):1144-1149.
19. McCreary DR, Sadava SW: Gender differences in relationships among
perceived attractiveness, life satisfaction, and health in adults as a
function of body mass index and perceived weight. Psychol Men
Masculinity 2001, 2(2):108-116.
20. Kamel EG, McNeill G: Men are less aware of being overweight than
women. Obes Res 2000, 8(8):604.
21. Blokstra A, Burns CM, Seidell JC: Perception of weight status and dieting
behaviour in Dutch men and women. Int J Obes Relat Metab Disord 1999,
23(1):7-17.
22. Godino JG, Lepore SJ, Rassnick S: Relation of Misperception of Healthy
Weight to Obesity in Urban Black Men. Obesity (Silver Spring) 2010,
18(7):1318-1322.
23. Lynch E, Liu K, Wei GS, Spring B, Kiefe C, Greenland P: The relation
between body size perception and change in body mass index over 13
years: the Coronary Artery Risk Development in Young Adults (CARDIA)
study. Am J Epidemiol 2009, 169(7):857-866.
24. Maximova K, McGrath JJ, Barnett T, O’Loughlin J, Paradis G, Lambert M: Do
you see what I see? Weight status misperception and exposure to
obesity among children and adolescents. Int J Obes (Lond) 2008,
32(6):1008-1015.
25. Maynard LM, Serdula MK, Galuska DA, Gillespie C, Mokdad AH: Secular
trends in desired weight of adults. Int J Obes (Lond) 2006, 30(9):1375-1381.
26. Gross SM, Gary TL, Browne DC, LaVeist TA: Gender differences in body
image and health perceptions among graduating seniors from a
historically black college. J Natl Med Assoc 2005, 97(12):1608-1619.
27. Crawford D, Campbell K: Lay definitions of ideal weight and overweight.
Int J Obes Relat Metab Disord 1999, 23(7):738-745.
28. Jones M, Grilo CM, Masheb RM, White MA: Psychological and behavioral
correlates of excess weight: Misperception of obese status among
persons with Class II obesity. Int J Eat Disord 2009, 43(7):628-632.
29. Edwards NM, Pettingell S, Borowsky IW: Where perception meets reality:
self-perception of weight in overweight adolescents. Pediatrics 2010,
125(3):e452-458.
30. Skinner AC, Weinberger M, Mulvaney S, Schlundt D, Rothman RL: Accuracy
of perceptions of overweight and relation to self-care behaviors among
adolescents with type 2 diabetes and their parents. Diabetes Care 2008,
31(2):227-229.
Duncan et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:20
http://www.ijbnpa.org/content/8/1/20
Page 8 of 931. Forman MR, Trowbridge FL, Gentry EM, Marks JS, Hogelin GC: Overweight
adults in the United States: the behavioral risk factor surveys. Am J Clin
Nutr 1986, 44(3):410-416.
32. Yancey AK, Simon PA, McCarthy WJ, Lightstone AS, Fielding JE: Ethnic and
sex variations in overweight self-perception: relationship to
sedentariness. Obesity (Silver Spring) 2006, 14(6):980-988.
33. NHANES 2005-2006 Public Data General Release File Documentation.
[http://www.cdc.gov/nchs/data/nhanes/nhanes_05_06/
general_data_release_doc_05_06.pdf].
34. NHANES 2003-2004 Public Data General Release File Documentation.
[http://www.cdc.gov/nchs/data/nhanes/nhanes_03_04/
general_data_release_doc_03-04.pdf].
35. Anthropometry Procedures Manual. [http://www.cdc.gov/nchs/data/
nhanes/nhanes_03_04/BM.pdf].
36. Anthropometry and Physical Activity Monitor Procedures Manual. [http://
www.cdc.gov/nchs/data/nhanes/nhanes_05_06/BM.pdf].
37. 2008 Physical Activity Guidelines for Americans. [http://www.health.gov/
paguidelines/guidelines/appendix1.aspx].
38. McNutt LA, Wu C, Xue X, Hafner JP: Estimating the relative risk in cohort
studies and clinical trials of common outcomes. Am J Epidemiol 2003,
157(10):940-943.
39. Schmidt CO, Kohlmann T: When to use the odds ratio or the relative risk?
Int J Public Health 2008, 53(3):165-167.
40. Behrens T, Taeger D, Wellmann J, Keil U: Different methods to calculate effect
estimates in cross-sectional studies. A comparison between prevalence odds
ratio and prevalence ratio. Methods Inf Med 2004, 43(5):505-509.
41. Thompson ML, Myers JE, Kriebel D: Prevalence odds ratio or prevalence
ratio in the analysis of cross sectional data: what is to be done? Occup
Environ Med 1998, 55(4):272-277.
42. Willett W, Stampfer M: Implications of Total Energy Intake for
Epidemiologic Analyses. In Nutritional Epidemiology.. 2 edition. Edited by:
Willett W. Oxford, UK: Oxford University Press; 1998:273-301.
43. Godin G, Belanger-Gravel A, Nolin B: Mechanism by which BMI influences
leisure-time physical activity behavior. Obesity (Silver Spring) 2008,
16(6):1314-1317.
44. Navia B, Ortega RM, Requejo AM, Mena MC, Perea JM, Lopez-Sobaler AM:
Influence of the desire to lose weight on food habits, and knowledge of
the characteristics of a balanced diet, in a group of Madrid university
students. Eur J Clin Nutr 2003, 57(Suppl 1):S90-93.
45. Kruger J, Yore MM, Kohl HW: Physical activity levels and weight control
status by body mass index, among adults - National Health and Nutrition
Examination Survey 1999-2004. Int J Behav Nutr Phys Act 2008, 5:25.
46. Bennett EM: Weight-loss practices of overweight adults. Am J Clin Nutr
1991, 53(6 Suppl):1519S-1521S.
47. Janz NK, Champion VL, Strecher VJ: The Health Belief Model. In Health
Behavior and Health Education: Theory, Research, and Practice.. 3 edition.
Edited by: Glanz K, Rimer BK, Lewis FM. San Francisco, CA: Jossey-Bass;
2002:45-66.
48. Finkelstein EA, Brown DS, Wrage LA, Allaire BT, Hoerger TJ: Individual and
aggregate years-of-life-lost associated with overweight and obesity.
Obesity (Silver Spring) 2010, 18(2):333-339.
49. Fontaine KR, Redden DT, Wang C, Westfall AO, Allison DB: Years of life lost
due to obesity. JAMA 2003, 289(2):187-193.
50. Abid A, Galuska D, Khan LK, Gillespie C, Ford ES, Serdula MK: Are
healthcare professionals advising obese patients to lose weight? A trend
analysis. MedGenMed 2005, 7(4):10.
51. Galuska DA, Will JC, Serdula MK, Ford ES: Are health care professionals
advising obese patients to lose weight? JAMA 1999, 282(16):1576-1578.
52. Kinley TR: Size variation in women’s pants. Clothing and Textiles Research
Journal 2003, 21(1):19-31.
53. Steenhuis IH, Bos AE, Mayer B: (Mis)interpretation of body weight in adult
women and men. J Hum Nutr Diet 2006, 19(3):219-228.
54. James DC: Gender differences in body mass index and weight loss strategies
among African Americans. JA mD i e tA s s o c2003, 103(10):1360-1362.
55. Pingitore R, Spring B, Garfield D: Gender differences in body satisfaction.
Obes Res 1997, 5(5):402-409.
56. Cohn LD, Adler NE: Female and male perceptions of ideal body shapes:
Distorted views among Caucasian college students. Psychology of Women
Quarterly 1992, 16(1):69-79.
57. Miller KJ, Gleaves DH, Hirsch TG, Green BA, Snow AC, Corbett CC:
Comparisons of body image dimensions by race/ethnicity and gender in
a university population. Int J Eat Disord 2000, 27(3):310-316.
58. Smith DE, Thompson JK, Raczynski JM, Hilner JE: Body image among men
and women in a biracial cohort: the CARDIA Study. Int J Eat Disord 1999,
25(1):71-82.
59. Akan GE, Grilo CM: Sociocultural influences on eating attitudes and
behaviors, body image, and psychological functioning: a comparison of
African-American, Asian-American, and Caucasian college women. Int J
Eat Disord 1995, 18(2):181-187.
60. Stevens J, Kumanyika SK, Keil JE: Attitudes toward body size and dieting:
differences between elderly black and white women. Am J Public Health
1994, 84(8):1322-1325.
61. Kumanyika S, Wilson JF, Guilford-Davenport M: Weight-related attitudes
and behaviors of black women. J Am Diet Assoc 1993, 93(4):416-422.
62. Becker DM, Yanek LR, Koffman DM, Bronner YC: Body image preferences
among urban African Americans and whites from low income
communities. Ethn Dis 1999, 9(3):377-386.
63. Greenberg DR, LaPorte DJ: Racial differences in body type preferences of
men for women. Int J Eat Disord 1996, 19(3):275-278.
64. Striegel-Moore RH, Wilfley DE, Caldwell MB, Needham ML, Brownell KD:
Weight-related attitudes and behaviors of women who diet to lose
weight: a comparison of black dieters and white dieters. Obes Res 1996,
4(2):109-116.
65. Powell AD, Kahn AS: Racial differences in women’s desires to be thin. Int
J Eat Disord 1995, 17(2):191-195.
66. Pettee KK, Storti KL, Ainsworth BE, Kriska AM: Measurement of Physical
Activity and Inactivity in Epidemiologic Studies. In Epidemiology Methods
in Physical Activity Studies. Edited by: Lee I-M, Blair SN, Manson JE,
Paffenbarger RS. Oxford, UK: Oxford University Press; 2009:15-33.
67. Hu FB: Physical Activity Measurements. In Obesity Epidemiology: Methods
and Applications. Edited by: Hu FB. Oxford, UK: Oxford University Press;
2008:119-145.
68. Sallis JF, Saelens BE: Assessment of physical activity by self-report: status,
limitations, and future directions. Res Q Exerc Sport 2000, 71(2 Suppl):S1-14.
69. Buzzard M: 24-Hour Dietary Recall and Food Record Methods. In
Nutritional Epidemiology.. 2 edition. Edited by: Willett W. Oxford, UK: Oxford
University Press; 1998:50-73.
70. Ham SA, Ainsworth BE: Disparities in data on Healthy People 2010
physical activity objectives collected by accelerometry and self-report.
Am J Public Health 2010, 100(Suppl 1):S263-268.
71. Marquez DX, Neighbors CJ, Bustamante EE: Leisure Time and Occupational
Physical Activity among Racial/Ethnic Minorities. Med Sci Sports Exerc
2010, 42(6):1086-1093.
72. Hu FB: Measurement of Adiposity and Body Composition. In Obesity
Epidemiology: Methods and Application. Edited by: Hu FB. Oxford, UK: Oxford
University Press; 2008:53-83.
73. Johnson F, Cooke L, Croker H, Wardle J: Changing perceptions of weight
in Great Britain: comparison of two population surveys. BMJ 2008, 337:
a494.
74. Salcedo V, Gutierrez-Fisac JL, Guallar-Castillon P, Rodriguez-Artalejo F:
Trends in overweight and misperceived overweight in Spain from 1987
to 2007. Int J Obes (Lond) 2010, 34(12):1759-1765.
75. Kuk JL, Ardern CI, Church TS, Hebert JR, Sui X, Blair SN: Ideal weight and
weight satisfaction: association with health practices. Am J Epidemiol
2009, 170(4):456-463.
doi:10.1186/1479-5868-8-20
Cite this article as: Duncan et al.: Does perception equal reality? Weight
misperception in relation to weight-related attitudes and behaviors
among overweight and obese US adults. International Journal of
Behavioral Nutrition and Physical Activity 2011 8:20.
Duncan et al. International Journal of Behavioral Nutrition and Physical Activity 2011, 8:20
http://www.ijbnpa.org/content/8/1/20
Page 9 of 9